Using Soft Collinear Effective Theory we analyze the supersymmetric contributions to the branching ratios ofBs → φπ 0 andBs → φρ 0 decays. Using mass insertion approximation we show that SUSY contributions mediated by chargino exchange can enhance the branching ratios with respect to the SM prediction. We show that in single mass insertion scenario, Br (Bs → φπ 0 ) can be enhanced by about 140% with respect to the SM prediction. In two mass insertion scenario we find that Br (Bs → φπ 0 ) can be enhanced by about 400% with respect to the SM prediction. For Br (Bs → φρ 0 ) we find that its SM prediction within SCEt is 4.6 × 10 −8 . Including SUSY contribution, we show that in single mass insertion scenario Br (Bs → φρ 0 ) can be enhanced by about 130% with respect to the SM prediction. In two mass insertion scenario we find that Br (Bs → φπ 0 ) can be enhanced by about 160% with respect to the SM prediction.
Using Soft Collinear Effective Theory we analyze the supersymmetric contributions to the branching ratios ofBs → φπ 0 andBs → φρ 0 decays. Using mass insertion approximation we show that SUSY contributions mediated by chargino exchange can enhance the branching ratios with respect to the SM prediction. We show that in single mass insertion scenario, Br (Bs → φπ 0 ) can be enhanced by about 140% with respect to the SM prediction. In two mass insertion scenario we find that Br (Bs → φπ 0 ) can be enhanced by about 400% with respect to the SM prediction. For Br (Bs → φρ 0 ) we find that its SM prediction within SCEt is 4.6 × 10 −8 . Including SUSY contribution, we show that in single mass insertion scenario Br (Bs → φρ 0 ) can be enhanced by about 130% with respect to the SM prediction. In two mass insertion scenario we find that Br (Bs → φπ 0 ) can be enhanced by about 160% with respect to the SM prediction. 
I. INTRODUCTION
The decay modes B → Kπ,B s → φπ 0 andB s → φρ 0 are generated at the quark level via b → s transition. Their amplitudes receive contributions from isospin violating electroweak (EW) penguin amplitudes. However, these contributions are expected to be small in the case of B → Kπ that receive large contributions from isospin conserving QCD penguins amplitudes which are absent inB s → φπ 0 andB s → φρ 0 decays. Within SM, EW penguin amplitudes are small and hence the predicted branching ratios (Br) ofB s → φπ 0 andB s → φρ 0 decays are so small. As a consequence, sizeable enhancement of these branching ratios will be attributed only to isospin-violating new physics which can shed light on the Kπ puzzle [1, 2] .
Supersymmetry (SUSY) is one of the best candidates for physics beyond SM. SUSY provides solution to the hierarchy problem. Moreover, SUSY provides new weak CP violating phases which can account for the baryon number asymmetry and other CP violating phenomena in B and K meson decays [3] [4] [5] [6] [7] [8] [9] . In addition, the effect of these phases has been studied in the CP asymmetries of τ decays in Refs.( [10] [11] [12] in framework of QCDF [2, 16] . In this paper we study SUSY contributions to the branching ratios of thē B s → φπ 0 andB s → φρ 0 decays in the framework of SCET [17] [18] [19] [20] .
SCET is an effective field theory describing the dynamics of highly energetic particles moving close to the light-cone interacting with a background field of soft quanta [21] . It provides a systematic and rigorous way to deal with the decays of the heavy hadrons that involve different energy scales. Moreover, the power counting in SCET helps to reduce the complexity of the calculations and the factorization formula provided by SCET is perturbative to all powers in α s expansion.
In SCET, we start by defining a small parameter λ as the ratio of the smallest and the largest energy scales in the given process. Accordingly, we scale all fields and momenta in terms of λ. Then, the QCD lagrangian is matched into the corresponding SCET Lagrangian which is usually written as a series of orders of λ. Then, the SCET I weak Hamiltonian is matched into the weak Hamiltonian SCET II by integrating out the hard collinear modes with p 2 ∼ Λm b and the amplitude of the ∆ B = 1 decays can be obtained via [23] :
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III. NUMERICAL ANALYSIS AND RESULTS
In this section, we analyze the branching ratios forB s → φπ 0 andB s → φρ 0 decays. We take m b = 4.7 GeV and the Wilson coefficients C i at leading logarithm order are are given by [29] :
For the other hadronic parameters, we use the same input values given in Ref.
( [22] .
At quark level, the decay modesB s → φπ 0 andB s → φρ 0 are generated via b → s transition and hence we can decompose their amplitudes A according to the unitarity of the CKM matrix as
Here λ , can enhance significantly the decay rates and the branching ratios of these decay modes.
Another remark here is that since these decay modes do not receive contributions from the long distance charm penguin and so we expect very small branching ratios as non-perturbative charming penguin plays crucial rule in the branching ratios using SCET. 
Where C i andC i are the Wilson coefficients which can be expressed as
C i are generated from the weak effective Hamiltonian by flipping the chirality left to right and so in the SM we haveC with exchanging gluino and chargino and so we can write
where Cg i represents the gluino contribution and Cχ i represents the chargino contribution.
In SUSY, Flavor Changing Neutral Current(FCNC) and CP quantities are sensitive to particular entries in the mass matrices of the scalar fermions. Thus it is useful to adopt a model independentparametrization, the so-called Mass Insertion Approximation (MIA) where all couplings of fermions SUSY contribution to Br(B s → φπ 0 ) requires non vanishing mass insertions which in general are complex and thus they have new sources for weak phases that can lead to unwanted effects in CP violation phenomena. Therefore, these mass insertions are subjected to constrains from vacuum stability argument [34] , experimental measurements concerning FCNC and CP violating phenomena [3] . Recent studies about other possible constraints can be found in Refs.( [35] [36] [37] In our analysis we consider two scenarios, the first one with a single mass insertion where we keep only one mass insertion per time and take the other mass insertion to be zero and in the second scenario we consider non vanishing two mass insertions.
We start by considering the first scenario and set (δ 
The phase of the mass insertion (δ u RL ) 32 , δ R , can be varied from −π → π. Clearly from Eq. (14), last term will have opposite sign to the other terms for the values δ R = ±π which leads to a destructive contribution to the amplitude and thus we find Br (B s → φπ 0 ) ≈ 1.6 × 10 −8 which is less than the SM prediction. For a value δ R = 0 last term in Eq. (14) will have same sign as other terms. As a consequence, the amplitude will be enhanced and we find that Br (B s → φπ 0 ) ≈ 1.7 × 10 −7 which is more than 100 % enhancement of the SM prediction. Variation of the Br (B s → φπ 0 ) with δ R is plotted in Fig.(1) where the horizontal line represents the SM prediction. As can be seen from 
As can be seen from Eq. (15), last term will have a sign similar to the other terms for the values δ L = ±π which leads to a constructive contribution to the amplitude and thus we find Br (B s → φπ
which is is more than 100 % enhancement of the SM prediction. For a value δ L = 0, last term in Eq.(15) will have opposite sign as the other terms. As a consequence, the amplitude will be smaller than the SM case and we find that Br (B s → φπ 0 ) ≈ 2.1 × 10 −8 which is less than the SM prediction. Variation of the Br (B s → φπ 0 ) with δ L is plotted in Fig.(2) left where, as before, the horizontal line represents the SM prediction. As can be seen from We consider now the second scenario by considering two mass insertions per time. As can be seen from Eq.(13) for δ L = ±π and δ R = 0 last two terms will have same sign as the other terms and this will enhance the amplitude and thus we find that Br (B s → φπ 0 ) ≈ 3 × 10 −7 which is enhancement by about 400 % with respect to the SM prediction. For δ L = 0 and δ R = ±π last two terms will have opposite sign to the other terms and this will decrease the amplitude and thus we get Br (B s → φπ 0 ) ≈ 1 × 10 −8 . In 
Setting all mass insertions to zero which corresponds to SM case, we find Br(B s → φρ 0 ) = 4.6 × 10 −8 .
As can be seen from eq. (17) 
As can be seen from Eq. (19) , last term will have a sign similar to the other terms for the value δ L = 0 which leads to a constructive contribution to the amplitude and thus we find Br (B s → φρ 0 ) ≈ 7 × 10 31 and thus direct top production is the only way to observe or constrain (δ u LR ) 31 [39] . With unconstrained (δ u LR ) 31 we find that the enhancement can reach 20%. We consider now the second scenario by considering two mass insertions per time and set other mass insertion to zero. We consider first the two mass insertions (δ 
IV. CONCLUSION
We have analyzed SUSY contributions to the branching ratios of (B s → φπ 0 ) and (B s → φρ 0 ) decays using Soft Collinear Effective Theory. We have adopted in our analysis the mass insertion approximation in two different scenarios. In the first scenario we keep one mass insertion per time and set others to zero while in the second scenario we keep two mass insertions and set others to zero. For squark masses ≤ 700 GeV , where the constraints on the mass insertions in the up sector are not effective, we have shown that, Br (B s → φπ 0 ) can be enhanced by about 140% with respect to the SM prediction in the first scenario. In two mass insertion scenario we find that Br (B s → φπ 0 ) can be enhanced by about 400% with respect to the SM prediction.
For Br (B s → φρ 0 ) we find that its SM prediction within SCEt is 4.6 × 10 −8 . Including SUSY contribution, we have shown that Br (B s → φρ 0 ) can be enhanced by about 130% with respect to the SM prediction in the first scenario. In the second scenario we find that Br (B s → φπ 0 ) can be enhanced by about 160% with respect to the SM prediction.
